Dear Editor,
We are writing to respond to Dr. Schachar's letter (Schachar, 2007) regarding our study (Kasthurirangan & Glasser, 2006) . The issues raised by Schachar are either founded on improper analysis or are already addressed in the article.
Schachar has made assertions regarding analysis from just three subjects. In the original paper, trends in the changes in accommodative dynamics with age were demonstrated in a group of 66 subjects. It is inappropriate and obtuse to attempt to extrapolate general trends on the age related changes in accommodative dynamics in 66 subjects ranging in age from 14 to 45 from just 3 individual subjects.
1. and 2. Regarding our age sub-group analysis, in the paper we state: ''An a priori decision was made to include five subjects in each of the young and old groups with a small range of ages within each group and a wide age range between the two groups.'' This subgroup analysis illustrates the specific changes in accommodative dynamics with age and is consistent with general trends based on the entire study group. The difference in the mean age between the two groups is 17.25 years and the difference in the predicted accommodative amplitude is 4.5 D. The range of ages (2.92 years) and the range of predicted accommodative amplitude (0.76 D) in the older subgroup represent only 17% of the difference between the groups. If anything, the larger age range in the older subgroup would tend to increase data scatter and obscure the differences between young and old groups. In spite of this, clear differences can be seen between the two subgroups in Fig. 8 . Therefore, the difference in age within the older group is small compared to the overall difference, and clear trends are seen despite any potential confound. Finally, the reviewers of the original manuscript expressed no concerns with this analysis. Since these two subgroups were not arbitrarily selected, we can make no statements regarding how selection of arbitrary subgroups influences the results, nor does arbitrary selection of different subgroups, as Schachar has done, serve any value.
3. In fact, as shown in Fig. 8B clear differences (in fact, statistically significant differences) can be seen between young and old subjects for any amplitudes above about 0.5 D. Therefore, the statement that clear differences in dynamics between young and old subjects can be seen for all response amplitudes above 0.5 D (Figs. 8A and B) would also be true.
4. In Fig. 8B , the model fit to the young subjects' data (dashed line) clearly lies outside the 95% confidence interval beyond about 0.5 D. Therefore, trends shown in Fig. 9 will be expected for any data selected beyond about 0.5 D.
5. Fig. 8 illustrates the significant results based on a single summary statistic shown in Fig. 6A 6. Nine of 66 subjects for the analysis illustrated in Fig. 6A were excluded, not because of our bias as Schachar suggests, but because the data from these subjects did not demonstrate statistically significant linear relationships between time constant and accommodative amplitude. As stated in the paper, a significant linear relationship between time constant and accommodative amplitude is a necessary prerequisite for the subsequent analysis which considers the slope of that relationship. It is inappropriate to use a slope value obtained from a non-significant linear fit to the data. This is not a bias, but a factual, statistical prerequisite. The excluded subjects ranged in age from 14.6 to 45 years and in maximum objective accommodative amplitude from 11.25 to 0.5 D. Five subjects were emmetropes and four myopes. There was no age, accommodative amplitude or refractive error trends in these excluded subjects.
7. Schachar writes: ''[f]or linear regression analysis of accommodative dynamics it is essential to separate subjects below and above 40 years of age because of the significant difference in the accommodative dynamics of the two groups.'' In support of this, he cites two papers. In fact, both of these two papers used linear regression analysis to characterize accommodative dynamics in subjects up to age 48 and 49 years of age, respectively (Heron, Charman, & Schor, 2001a; Heron, Charman, & Schor, 2001b) . Other studies of accommodative dynamics including subject over 40 years of age have also used linear regression analysis (Heron & Charman, 2004; Heron, Charman, & Gray, 2002; Mordi & Ciuffreda, 2004 for considering only subjects less than 40 years of age or excluding the subjects older than 40 years of age as Schachar has done. Once again, this represents an arbitrary and biased selection of the data.
8. There is a mismatch in the value of the rate of change in time constant per diopter of accommodation with age given in Fig. 6A and the corresponding number given in the text. The number we provided in the text is correct with the time constant per diopter of accommodation changing with age at 0.01 s/D/year. There is a typographical error in the value given in Fig. 6a . That should also be 0.01 s/D/year.
Schachar argues against age change in lens stiffness and therefore argues against lens stiffening as a contribution to the progression of presbyopia. Schachar writes: ''The preponderance of evidence demonstrates little change in the hardness of the lens in subjects less than 40 years of age.'' However, the data demonstrate that there is in fact a substantial increase in lens stiffness with increasing age up to 40 years of age ( Fig. 1a and b ). Schachar writes: ''The speed of sound through the lenses in vivo remains constant (Beers & Van Der Heijde, 1994) .'' Although Beers and Van Der Heijde (1994) found no change in lens sound velocity, they in fact say ''[t]he elastic properties of the lens matter change with age and this contributes to the progression of presbyopia.'' Schachar suggests ''[t]he published evidence and clinical observations during clear lens phacoemulsification demonstrates no change in the hardness of the lens in subjects less than 40 years of age.'' Schachar's purported subjective clinical observations are superfluous in the face of overwhelming objective experimental evidence for age changes in lens stiffness before 40 years of age. Schachar writes: ''dynamic mechanical analysis of fresh lenses in vitro (Nordmann, 1974) has confirmed that during this time period, there is essentially no change in hardness of its cortex or its nucleus.'' In fact, Nordmann et al. (1974) did not use dynamic mechanical analysis and they used only a single lens less than 40 years of age. Therefore, from their data they could not (and neither can Schachar) draw any conclusions regarding age changes in lenses less than 40 years of age. In fact, they report an age related increase in lens stiffness. Schachar writes: ''[t]he optical density of the lens in vivo does not change until after 39 years of age.'' However, the data show that there is in fact a substantial increase in lens optical density with increasing age in lenses less than 40 years of age (Fig. 1c) , which was missed by Alio et al. because they pooled data from subjects between 21 and 40 years of age into a single group for their statistical analysis. Need we remind readers that Schachar also asserts that, in vivo, lens equatorial diameter grows with increasing age to cause a progressive loss of zonular tension and believes this to be the cause of presbyopia (Schachar, 2001) . However, there is no evidence to support this. In fact, overwhelming evidence shows no age change in lens diameter in vivo (Strenk et al., 1999) . Further, we remind the readers that Schachar believes lens equatorial diameter increases during accommodation (Schachar, 2004) . There is overwhelming evidence to show a decrease in lens diameter during accommodation (Glasser, Wendt, & Ostrin, 2006) . We choose to let the data, rather than Schachar's beliefs and assertions, influence our conclusions.
In his analysis of our data, Schachar has arbitrarily excluded subjects above 40 years of age. Four of these five excluded subjects had objectively measured accommodative amplitude greater than 3 D and demonstrated consistent accommodative response. The fifth subject (45.5 years) had an objective accommodative amplitude of 0.75 D and showed a significant linear relationship between time constant and response amplitude. Therefore, Schachar's exclusion of these subjects from his analysis is inappropriate, is invalid, and is not justified by his arguments or citations to other published studies. (Glasser & Campbell, 1999) . (b) Age changes in cortical and nuclear shear modulus for human lenses less than 40 years of age from the statistically significant equation given (Heys et al., 2004) . (c) Age change in optical density of human lenses less than 40 years of age (Alio et al., 2005) . Equation shown is significantly fit to the data extracted from the published figure. Fig. 4a (a = 2122.81; b = 3.91; c = 170.50; y0 = 20.14; r 2 = 0.79; p < 0.0001).
Schachar has arbitrarily selected limited data to attempt to suggest that accommodative dynamics do not change with age. The conclusions drawn in the original paper are based on cumulative analysis on the entire data set that represents an appropriate analysis and those conclusions still stand. There is overwhelming evidence for age related stiffening of the human lens (Glasser & Campbell, 1999; Heys, Cram, & Truscott, 2004; Weeber et al., 2005) as well as evidence for anatomical changes to the posterior attachment of the human ciliary muscle (Lü tjen-Drecoll, Tamm, & Kaufman, 1988; Tamm, Lü tjen-Drecoll, Jungkunz, & Rohen, 1991) . Age changes in dynamics have been described (Beers & Van Der Heijde, 1996; Schaeffel, Wilhelm, & Zrenner, 1993; Sun et al., 1988) . These studies provide the basis from which to expect the kinds of age related changes in accommodative dynamics we have reported in a large group of subjects. Schachar's arbitrary and limited sampling of our data represents an inappropriate analysis which can serve only as a basis for invalid and ill founded conclusions.
